Lateral septum stimulation disinhibits dopaminergic neurons in the antero-ventral region of the ventral tegmental area: Role of GABA-A alpha 1 receptors.
The mechanisms commanding the activity of dopaminergic neurons of the ventral tegmental area (VTA) and the location of these neurons are relevant for the coding and expression of motivated behavior associated to reward-related signals. Anatomical evidence shows that several brain regions modulate VTA dopaminergic neurons activity via multiple mechanisms. However, there is still scarce knowledge of how the lateral septum (LS) modulates VTA activity. We performed in-vivo dual-probe microdialysis to measure VTA dopamine, glutamate and GABA extracellular levels after LS stimulation in the presence or absence of GABAergic antagonists. Anterograde tracing and immunohistochemical analysis was used to reveal the anatomical relationship between LS and VTA. LS stimulation significantly increased dopamine and GABA, but not glutamate, VTA extracellular levels. Intra VTA infusion of bicuculline, GABA-A receptor antagonist, inhibited the increase of dopamine but not of GABA VTA levels induced by LS stimulation. Intra VTA infusion of indiplon, selective positive allosteric modulator of GABA-A receptors containing alpha1 subunit, significantly increases VTA dopamine extracellular levels induced by LS. Combined c-Fos and tyrosine hydroxylase immunohistochemistry, revealed that LS stimulation increases the activity of dopaminergic neurons in the antero-ventral region of the VTA. Consistently, anterograde tracing with biotinylated dextran amine revealed the existence of fibers arising from the LS to the antero-ventral region of the VTA. Taken together, our results suggest that LS modulates dopaminergic activity in the antero-ventral region of VTA by inhibiting GABAergic interneurons bearing GABA-A receptors containing alpha1 subunit.